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Multicenter observational survey 
on psychosocial and behavioral 
impacts of COVID‑19 in people 
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Socially marginalized groups, including people living with HIV/AIDS (PLHIV), could be 
disproportionately affected by Coronavirus disease 2019 (COVID‑19). Following an initial single‑center 
survey conducted in 2020, we conducted a second survey of 11 antiretroviral therapy (ART) sites in 
Northern Vietnam between June 2021 and January 2022. We tested anti‑SARS‑CoV‑2 (severe acute 
respiratory syndrome coronavirus 2) nucleocapsid IgG antibodies and assessed prevention against 
COVID‑19 and impacts of COVID‑19 on access to ART, economic security, risky health behaviors, and 
mental health using self‑reported questionnaires. In total, 7808 PLHIV on ART participated in the 
second survey. The overall prevalence of SARS‑CoV‑2 antibody was as low as 1.2%. There was no clear 
upward trend in COVID‑19 infection among PLHIV compared with the rate of infection among the 
general population. HIV treatment was generally maintained and no increase in risky health behaviors 
was observed. The economic impacts were significant, with high unemployment rate, poorer 
economic security, and binge drinking strongly associated with depression. However, the prevalence 
of depression decreased by 11.2% compared with pre‑COVID‑19 levels. Social support, including 
for patients to continue HIV treatment and effective employment/financial assistance, may help to 
alleviate the negative socioeconomic impacts of COVID‑19 and improve mental health among PLHIV.

The pandemic of coronavirus disease 2019 (COVID-19) has been ongoing since early 2020 and the effects have 
been far-reaching, affecting not only individual health but also economies and health care  systems1–3. Socially 
marginalized groups according to race and ethnicity, sex, income, and geographic region often bear a dispropor-
tionately large  burden4–7. People living with HIV/AIDS (PLHIV), who are often drug users, sexual minorities, 
and sex workers, face numerous socioeconomic challenges (e.g., poverty, limited income opportunities, stigma, 
and discrimination)8,9. PLHIV could be affected by COVID-19 in many ways, including elevated risk of severe 
COVID-19 outcomes and  mortality10,11, interruption of HIV treatment and  care12,13, and increased HIV risk 
 behavior14.

In the early phase of the COVID-19 pandemic (June–July 2020), we conducted a cross-sectional study of anti-
SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) nucleocapsid (N) IgG antibodies and psychoso-
cial and behavioral impacts of COVID-19 in a large HIV outpatient clinic at the National Hospital for Tropical 
Diseases (NHTD) in Hanoi, Vietnam. In that study of 1243 PLHIV, we found that the impacts of COVID-19 were 
small with respect to access to antiretroviral therapy (ART) but were substantial in terms of economic security 
and risky health behaviors, which were associated with psychological  stress15.

Beginning in April 2021, Vietnam experienced its largest COVID-19 outbreak, the fourth epidemic wave in 
the country, which has resulted in over 11 million infections as of March  202316. In response, many regions in 
Vietnam enforced strict citywide lockdowns and stay-at-home orders until the country entered a more normal 
stage in October  202117. After restrictions were eased, Vietnam recorded its first case of infection involving the 
SARS-CoV-2 Omicron variant in December 2021, leading to a peak of infection, with the highest number of 
new cases (454,212 cases) recorded on 12 March  202216.

OPEN

1AIDS Clinical Center, National Center for Global Health and Medicine, Tokyo, Japan. 2Graduate School of Public 
Health, Teikyo University, Tokyo, Japan. 3National Hospital for Tropical Diseases, Hanoi, Vietnam. 4Hanoi Medical 
University, Hanoi, Vietnam. *email: giangminh08@gmail.com

http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-023-47577-9&domain=pdf


2

Vol:.(1234567890)

Scientific Reports |        (2023) 13:20321  | https://doi.org/10.1038/s41598-023-47577-9

www.nature.com/scientificreports/

We scaled up our previous survey and conducted a second survey at 11 ART sites in Northern Vietnam during 
the period with strict social restrictions in the fourth COVID-19 outbreak during 2021. In the second survey, 
we aimed to explore the long-term impacts of COVID-19 and changes in the impacts of different pandemic 
phases. In particular, we assessed anti-SARS-CoV-2 N IgG antibodies and psychosocial and behavioral impacts 
of COVID-19 using a revised questionnaire. Our previous survey reported a prevalence of anti-SARS-CoV-2 N 
IgG antibodies of 0.2%, but this rate may have been underestimated partly owing to privacy violation concerns in 
SARS-CoV-2 testing. Additionally, the first survey showed that the economic impact of COVID-19 was enormous 
and associated with psychological distress and that improved social support may alleviate such psychological 
impact. However, the need for PLHIV to improve economic security and social support was not specifically 
evaluated in that survey. To address this limitation in our previous survey, the present survey included questions 
on barriers to COVID-19 testing, social support needs to continue ART and HIV care during the pandemic, 
perceived financial status, and preferred forms of assistance. The information from this study could help with 
understanding how PLHIV are affected by the COVID-19 pandemic and developing appropriate strategies to 
meet their needs.

Methods
Study design and study participants
From June 2021 to January 2022, we conducted SARS-CoV-2 antibody testing and administered a self-report 
questionnaire survey on the psychosocial and behavioral impacts of COVID-19 among PLHIV (aged ≥ 18 years) 
at 11 ART facilities in Northern Vietnam. These facilities were involved in an HIV research project entitled, 
“Establishment of the “bench-to-bedside” feedback system for sustainable ART and the prevention of new HIV 
transmission in Vietnam,” which started in 2019 under a Japanese government program, the “Science and Tech-
nology Research Partnership for Sustainable Development” (SATREPS). These 11 ART facilities were selected in 
consultation with the Vietnamese Ministry of Health from multiple perspectives, including region, facility level, 
HIV prevalence, and support from other overseas donors. Additionally, owing to SATREPS being implemented 
within the framework of the Japanese government’s official development assistance, some facilities were selected 
with an intention to provide technical assistance to facilities with insufficient access to HIV services, such as viral 
load testing. The study sites include one national-level hospital (NHTD), seven provincial/city-level hospitals, 
and three district-level hospitals. Four of the 11 hospitals were located in Hanoi (Table 1).

The content validity of the revised questionnaire was determined by an expert panel comprising HIV/AIDS 
experts, including HIV clinicians and social epidemiologists. The panel reviewed each item to ensure that the 
questionnaire was comprehensive and that no items were inappropriate in the Vietnamese cultural context.

Table 1.  Study participation and incidence of SARS-CoV-2 infection by study site. a Participation rate was 
calculated as the number of participants divided by the total number of outpatients under follow-up at each 
hospital. Of all participants, only four (0.05%) and 42 people (0.5%) self-reported that they had ever been 
diagnosed with SARS-CoV-2 infection in a polymerase chain reaction (PCR) test or had been quarantined 
previously. NHTD National Hospital for Tropical Diseases, QNGH Quang Ninh General Hospital, HDHTD Hai 
Duong Hospital for Tropical Diseases, DDGH Dong Da General Hospital, NAGH Nghe An General Hospital, 
HYTD Hung Yen Hospital of Tropical Diseases, 09 hospital 09 hospital, HTCDC Ha Tinh Center for Disease 
Control and Prevention, NTL Nam Tu Liem Health Center, TSMC Thanh Son District Medical Center, YBMC 
Yen Binh District Medical Center.

Study participants Participation  ratea

Anti-SARS-CoV-2 nucleocapsid antibodies

Test number Sample collection period Positive

n (%) % n Month year n (%)

All 7808 (100.0) 90.4 7780 Jun 2021–Jan 2022 94 (1.2)

Hospital (location)

 National level 1116 (14.3) 85.7 1106 9 (0.8)

  NHTD (Hanoi) 1116 (14.3) 85.7 1106 Jun 2021–Jan 2022 9 (0.8)

 Provincial/city level 4937 (63.2) 89.6 4919 60 (1.2)

  QNGH (Quang Ninh) 1189 (15.2) 97.9 1188 Sep–Nov 2021 17 (1.4)

  HDHTD (Hai Duong) 927 (11.9) 82.1 911 Jun–Aug 2021 2 (0.2)

  DDGH (Hanoi) 809 (10.4) 92.1 809 Sep 2021–Jan 2022 7 (0.9)

  NAGH (Nghe An) 658 (8.4) 85.2 658 Oct–Dec 2021 14 (2.1)

  HYTD (Hung Yen) 600 (7.7) 95.2 600 Sep–Dec 2021 4 (0.7)

  09 hospital (Hanoi) 406 (5.2) 85.8 406 Sep–Dec 2021 8 (2.0)

  HTCDC (Ha Tinh) 348 (4.5) 83.9 347 Oct 2021–Jan 2022 8 (2.3)

 District level 1755 (22.5) 96.5 1755 25 (1.4)

  NTL (Hanoi) 1515 (19.4) 98.4 1515 Sep–Dec 2021 18 (1.2)

  TSMC (Phu Tho) 138 (1.8) 89.0 138 Oct 2021 2 (1.5)

  YBMC (Yen Bai) 102 (1.3) 81.6 102 Oct–Nov 2021 5 (4.9)
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All outpatient PLHIV who visited the study sites during the survey period were invited to complete the survey 
and to have a blood sample collected for antibody testing during their regular consultations. Individuals who 
provided written informed consent participated in the survey on the same day as their consultation. Because 
data collection was carried out during the largest COVID-19 outbreak in Vietnam, those who could not visit 
the study sites during the study period because of movement restrictions and those who received ART via post 
or in other facilities could not participate in the survey.

Measurement
Characteristics of study participants
Information on sex, age, and occupation before the COVID-19 pandemic were collected. Age was divided into 
four categories using interquartile values. Occupation before the pandemic fell into the following categories: 
salaried worker, self-employed, household worker, unemployed or student or retired, or other.

Incidence of SARS‑CoV‑2 infection
The incidence of SARS-CoV-2 infection was investigated using the questionnaire survey and laboratory-based 
immunoassay to detect anti-SARS-CoV-2 N IgG antibodies with an automated immunoassay system (ARCHI-
TECT i2000, Abbott Laboratories Inc., Abbott Park, IL, USA) and a 6R86 SARS-CoV-2 IgG Reagent Kit (Abbott 
Laboratories Inc.). In the questionnaire, the self-reported incidence was assessed by asking whether the respond-
ent had been diagnosed with SARS-CoV-2 infection in a polymerase chain reaction (PCR) test or quarantined 
as a close contact of another person with such a diagnosis. The methods used for IgG antibody testing were the 
same as those in a previous study conducted in 2020 at the NHTD and are described  elsewhere15.

The SARS-CoV-2 IgG assay is designed to detect IgG antibodies to the nucleocapsid (N) protein of SARS-
CoV-2 whereas the main target of SARS-CoV-2 vaccines available in Vietnam is the spike (S) protein at the time 
of the survey. No study participant had received an inactivated whole-cell vaccine containing the N protein. 
Therefore, our antibody test results were not affected by vaccine history.

Prevention against COVID‑19 infection
The questionnaire included the total vaccine doses received so far, behaviors to prevent COVID-19 infection 
(i.e., wearing a mask, hand washing, gargling, social distancing, and others), changes in social contacts compared 
with those pre-COVID-19 (i.e., no change, reduced, or increased), and willingness to have a diagnostic test when 
having symptoms of COVID-19 (i.e., willing to be tested, not willing to be tested, or unsure). Participants who 
said they were not willing to be tested were asked the reasons. The response options included “fear of HIV status 
being disclosed,” “fear of laboratory confirmation of COVID-19 infection,” and “fear of discrimination against 
people with COVID-19 infection,” and participants could select all applicable options.

ART continuity
The questionnaire assessed participants’ experience of continuing ART during the outbreak (i.e., continued to 
receive ART without interruption or discontinuation owing to the pandemic) and their experience of receiving 
ART at another clinic that was not their regular hospital during the outbreak. Question responses were dichoto-
mous. Additionally, participants were asked whether they had received any form of social support to continue 
ART and HIV care during the COVID-19 pandemic. Participants used free text to describe the type of social 
support that could be effective in ensuring continuity of ART during the pandemic. For the NHTD, all patients 
had scheduled visits to measure HIV viral load during June–July each year. We obtained visit status and reasons 
for missing a scheduled visit, as well as data on HIV viral load in June–July 2020 and 2021.

Risky health behaviors
Alcohol intake, drug use, and sexual behaviors were assessed. Regarding alcohol intake, participants were asked 
whether they had any episodes of binge drinking, defined as > 5 drinks on one  occasion18, in the past month 
and any change in alcohol consumption before and after the COVID-19 pandemic. As for drug use, participants 
were asked whether they had used illegal drugs in the past 3 months and whether there was a change in the 
amount of drug use before and after the pandemic. Finally, we queried changes in the number of sex partners 
and frequency of using a condom during sex, before and after the outbreak. For questions asking about these 
changes, possible responses were “no change,” “decreased,” and “increased.” For the items on alcohol intake and 
drug use, “non-drinker” and “non-drug user” were added to the response categories.

Economic security
Changes in employment status were assessed using five categories (i.e., no change, lost job, reduced working 
hours, increased working hours, and other). Participants’ pre- and post-COVID-19 household income and their 
current financial status were also assessed. Financial status was rated according to categories (i.e., no problems, 
a little challenging, very challenging, and other). We also asked whether participants had ever received financial 
assistance from any public authority. Finally, participants reported any forms of emergency assistance that could 
be helpful to support their lives using six options (i.e., no need, cash benefit, food benefit, tax exemption, rent 
subsidy, and other); participants could select all applicable options.

Mental health
In the first survey conducted at the NHTD during 2020, the Vietnamese version of the Depression, Anxiety and 
Stress Scale-21 (DASS-21-V) with a cutoff score of 34 was used to measure the general distress experienced by 
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study  participants15. However, one limitation of our previous study was that there was no comparable prevalence 
of general distress using that cutoff score in the Vietnamese PLHIV population before and after the COVID-19 
pandemic.

Prior to the COVID-19 pandemic, the National Center for Global Health and Medicine began a collaboration 
with NHTD, a study site in the present research, to monitor clinical outcomes of PLHIV. Under this collaboration, 
we conducted a study to assess depression using the Center for Epidemiological Studies-Depression (CES-D) 
scale in an HIV patient cohort at the NHTD in  201619. To address limitations of the first survey and compare 
the prevalence of depression before and after the COVID-19 pandemic, we assessed depression using the CES-
D, as well as general distress using the DASS-21-V, among participants in the second survey at the NHTD. The 
CES-D is a widely used self-reporting scale and there is strong evidence for both its reliability and validity in 
Vietnam’s HIV population, with a Cronbach’s alpha of 0.81 and sensitivity and specificity of 79.8% and 83.0%, 
respectively, with a cutoff score of  1620. The CES-D comprises 20 items answered on a four-point scale ranging 
from 0 (rarely or none of the time) to 3 (most or almost all the time), except for four items that are positively 
worded and scored in reverse. Regardless of whether questions were scored in reverse, if a respondent provided 
the same answer to all 20 items, the CES-D score was considered invalid and was excluded from the analysis. We 
used the Vietnamese version of the CES-D, which was previously  available20. We defined a CES-D score of ≥ 16 as 
experiencing depression because this cutoff has been proven optimal for assessing depression in Vietnam’s HIV 
 population20. The DASS-21-V comprises 21 items answered on a four-point scale ranging from 0 (does not apply 
to me at all) to 3 (applies to me very much or most of the time). According to the scoring  instructions21, the total 
score is calculated by multiplying the sum of the responses by two. In line with the first survey, a cutoff score of 
34 was used to measure general distress. This cutoff score was suggested by Tran et al. to detect general distress, 
including depression and anxiety, with a sensitivity of 79.1% and specificity of 77.0% in Vietnamese  women22.

Statistical analysis
First, we descriptively evaluated the incidence of SARS-CoV-2 infection, prevention against COVID-19 infec-
tion, impact of COVID-19 on ART continuity, economic security, and risky health behaviors among all study 
participants. Next, to assess changes in the impacts of COVID-19 during different pandemic phases, we compared 
differences in responses between the two surveys conducted at the NHTD in 2020 and 2021 using the McNemar 
test. Additionally, a study on depression among PLHIV patients was previously conducted at the NHTD in 2016, 
prior to the COVID-19 pandemic. Using that available data, the prevalence of and factors associated with depres-
sion were compared between the 2016 survey (pre-COVID-19) and the present 2021 survey (post-COVID-19). 
Comparisons between the 2020 and 2021 surveys and the 2016 and 2021 surveys were conducted for the same 
questions or using the same scales among those who participated in both surveys (i.e., the same population). 
Univariate logistic regression models were used to investigate factors associated with depression, and crude odds 
ratios (ORs) were calculated. As supplementary analysis, we performed logistic regression models using all data, 
including from participants who gave the same response to all items on the CES-D.

All analyses were performed using SAS 9.4 software (SAS Institute Inc., Cary, NC, USA). All tests were two-
sided, with the significance level set at 5%. Missing data were excluded from the analyses.

Ethics statement
The study was approved by the Human Research Ethics Committee of the National Center for Global Health and 
Medicine (reference: NCGM-G-003560-02) and the Bio-medical Research Ethics Committees of the National 
Hospital for Tropical Diseases (reference: 12/HDDD-NDTU). We performed this study in accordance with 
Japan’s Ethical Guidelines for Medical and Health Research Involving Human Subjects, issued by the Japanese 
Ministry of Health, Labour and Welfare.

Results
Participation rate and incidence of SARS‑CoV‑2 infection
Among 8633 HIV-infected outpatients under follow-up at 11 study sites, 7808 participated in the survey, with 
more than an 80% participation rate in each site and 90.4% as a whole (Table 1). Of 7808 study participants, only 
four (0.05%) participants self-reported previous SARS-CoV-2 infection confirmed by PCR in the questionnaire 
survey. However, of 7780 participants who were successfully tested for anti-SARS-CoV-2 N IgG antibodies, 94 
(1.2%) were found to be positive. The antibody positivity rates ranged from 0.2% in Hai Duong Hospital for Trop-
ical Diseases in Hai Duong Province to 4.9% in Yen Binh District Medical Center in Yen Bai Province (Table 1).

Demographics of study participants
In total, 64.6% of study participants were men, with mean age 41.1 years. Fewer than half (46.3%) reported that 
they were salaried workers before the COVID-19 pandemic; 26.1% and 14.2% reported that they were self-
employed and household workers, respectively (Table 2).

Behaviors to prevent COVID‑19
Vaccines for SARS-CoV-2 became widely available in Vietnam during the third quarter of  202123. At the time of 
the survey, more than half of study participants had been vaccinated against SARS-CoV-2 infection (Table 2). The 
vaccination rate (those who received at least one dose of vaccine) varied among hospitals, ranging from 17.4% 
in Thanh Son District Medical Center in Phu Tho Province to 88.2% in Ha Tinh Center for Disease Control and 
Prevention in Ha Tinh Province. This reflected regional differences in vaccine availability. Until a sufficient sup-
ply of vaccines was available in Vietnam, provinces with the greatest need for vaccines are prioritized for vaccine 
procurement, taking into consideration the number of infections and areas at risk of outbreak.
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Table 2.  Characteristics of study participants and COVID-19 prevention measures. a Includes employers 
(n = 71) and union workers (n = 17). b Data were missing owing to accidental failure in data collection in Hai 
Duong Hospital for Tropical Diseases (n = 923) and National Hospital for Tropical Diseases (n = 267). c Among 
those who practiced protective behaviors (multiple choices possible). d Compared with before the COVID-19 
pandemic. e Among those who said they were unwilling to undergo COVID-19 testing (n = 280).

Variables n (%)

Demographics

 Sex

  Male 5044 (64.6)

  Female 2764 (35.4)

 Age, y

  Mean ± standard deviation 41.1 ± 9.37

  < 37 2001 (25.6)

  37–41 1994 (25.5)

  42–45 1701 (21.8)

  ≥ 46 2099 (26.9)

  N/A 13 (0.2)

 Occupation before COVID-19

  Salaried worker 3612 (46.3)

  Self-employed 2040 (26.1)

  Household worker 1105 (14.2)

  Unemployed, student, retired 917 (11.7)

   Othera 88 (1.1)

  N/A

Prevention against COVID-19

 Vaccine history

  None 2476 (31.7)

  One dose 2402 (30.8)

  Two doses or more 1739 (22.3)

  N/Ab 1191 (15.3)

 COVID-19 prevention measures

  Practiced 7747 (99.2)

  Wearing a  maskc 7590 (97.2)

  Hand washing or  garglingc 7339 (94.0)

  Social  distancingc 7221 (92.5)

   Otherc 197 (2.5)

 Change in social  contactd

  No change 2118 (27.1)

  Reduced 5579 (71.5)

  Increased 80 (1.0)

  N/A 31 (0.4)

 Willing to undergo diagnostic test with COVID-19 symptoms

  Yes 7435 (95.2)

  No 280 (3.6)

  Not sure 57 (0.7)

  N/A 36 (0.5)

 Reasons for being unwilling to undergo  testinge

  Fear of HIV status being disclosed 147 (52.5)

  Fear of laboratory confirmation of COVID-19 infection 115 (41.1)

  Fear of hospitalization or isolation 85 (30.4)

  Fear of negative impact of COVID-19 infection on daily life 83 (29.6)

  Testing is burdensome 65 (23.2)

  Fear of discrimination against people with COVID-19 infection 39 (13.9)

  Other 5 (1.8)
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Most participants (99.2%) were practicing preventive measures, including wearing a mask (97.2%) and hand 
washing or gargling (94.0%). Additionally, 71.5% reported having less social contact than before the COVID-
19 pandemic. Furthermore, most participants (95.2%) reported being willing to undergo diagnostic testing for 
SARS-CoV-2 infection when symptoms appeared; 280 (3.6%) were unwilling to be tested. The most frequently 
reported reasons for reluctance to undergo testing for COVID-19 were fear of HIV status being disclosed (52.5%) 
and fear of laboratory confirmation of COVID-19 infection (41.1%). Few participants were reluctant to be tested 
for fear of discrimination against those infected with SARS-CoV-2 (Table 2).

ART continuity
Most study participants (99.1%) continued ART without interruption during the COVID-19 pandemic. Only a 
few participants (1.4%) reported that they temporarily received ART at another hospital during the COVID-19 
outbreak. Most participants (73.2%) reported receiving social support to continue ART during the COVID-
19 pandemic; the remaining participants (26.8%) reported receiving no support (Table 3). The proportion of 
patients receiving such support varied among study sites. More than 90% of study participants in seven study 
sites reported receiving support; however, the proportion was less than half in the other four sites (Supplementary 
Table S1). Additionally, 3484 participants provided comments regarding their needs with respect to effective 
social support to continue HIV treatment during the COVID-19 pandemic. The most frequent comments were 
related to continuous provision of ART and HIV services (61.9%) and special arrangements to continue ART 
(11.5%), which included multi-month prescriptions and drug delivery via post or shipping. These were followed 
by provision of informational support related to COVID-19 and HIV services (11.3%), and financial and material 
support (10.4%) including provision of cash, material, free testing, and transportation (Supplementary Table S2).

Risky health behaviors
A total of 1078 participants (13.8%) reported binge drinking in the previous month, defined as having 5 or more 
drinks on one occasion. Additionally, 253 (3.2%) reported illicit drug use in the past 3 months. However, few 
participants reported an increase in alcohol consumption (0.7%) or illicit drug use (0.1%) after the COVID-19 
pandemic; instead, more participants reported a reduction in the amount of alcohol consumption (16.3%) and 
illicit drug use (2.8%). Furthermore, fewer participants reported an increased number of sexual partners (0.7%) 
or decreased condom use when having sex (1.7%) than those who reported opposite changes (4.7% and 4.3%, 
respectively) (Table 3).

Economic security
Nearly half of study participants experienced a change in employment status after the COVID-19 outbreak. 
Among those, 2020 (25.9%) reported that they had reduced working hours and 1393 (17.8%) lost their job. 
Median household income after COVID-19 decreased by 2 million VND (33.3%) compared with pre-COVID-19 
levels. Nearly two-thirds of participants reported that their financial situation was “a little challenging” (43.2%) 
or “very challenging” (22.5%). However, only 391 (5.0%) had ever received public financial assistance. More than 
half of participants (51.9%) reported cash benefits as being the most appropriate form of emergency assistance. 
Notably, participants from the study site in Hanoi reported higher unemployment due to COVID-19 compared 
with participants from other provinces (26.9% vs. 9.5%). However, there was no difference in perceived finan-
cial difficulties and likelihood of receiving financial support from public authorities (Supplementary Table S3).

Comparison between first and second surveys in the NHTD
In the NHTD, 1110 participants completed both surveys conducted in 2020 and 2021. All these participants had 
been registered in a hospital-based cohort under SATREPS and their clinical data including HIV viral load were 
collected every 6 months (two visit cycles, June–July and December–January). Table 4 shows a comparison of 
results between the two surveys. In general, the tendency of responses did not change between surveys. However, 
the incidence of SARS-CoV-2 increased slightly, and more participants reported decreased social contact in 2021.

Regarding ART continuity, among 1288 HIV outpatients who were under follow-up at the end of 2019 before 
the COVID-19 pandemic, the number who missed a scheduled visit for known reasons increased significantly 
during the 1-year period between June–July 2020 (n = 31, 2.4%) and June–July 2021 (n = 247, 19.2%). In June–July 
2021, 129 PLHIV outpatients (10.0%) could not access the NHTD because of movement restrictions under the 
COVID-19 social distancing policy, and 106 patients (8.2%) were transferred to other hospitals to receive ART. 
However, there was no significant difference in missed scheduled appointments without a known reason (1.4% 
in 2020 vs. 1.2% in 2021). ART discontinuation was rarely reported in both surveys (0.9% in 2020 vs. 1.5% in 
2021). Among those who were able to access the NHTD and underwent laboratory testing, HIV viral load was 
also minimally changed (viral suppression rate: 89.6% in 2020 vs. 91.7% in 2021). During the prolonged COVID-
19 pandemic, more participants reported receiving social support to continue ART and HIV care in the 2021 
survey (82.3 in 2020 vs. 98.1% in 2021). As for risky health behaviors, more participants reported reduced alcohol 
consumption in the 2021 survey than in the 2020 survey; no significant change in illicit drug use was observed 
between the surveys. The responses to other questions, such as changes in sexual behaviors (e.g., number of 
sexual partners and condom use) and changes in economic conditions (e.g., employment) differed between the 
two surveys. Therefore, the responses could not be directly compared.

Mental health
Mental health was assessed only among participants in the NHTD. Table 5 shows the changes in general distress 
among 1110 study participants who completed both surveys in 2020 and 2021, and the changes in depres-
sion among 822 who completed both surveys conducted in 2016 and 2021. The prevalence of general distress 
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Variables n (%)

ART continuity

 Continuation of ART during COVID-19

  Continued without interruption 7734 (99.1)

  Discontinued owing to COVID-19 56 (0.7)

  N/A 18 (0.2)

 Access to ART during COVID-19

  Continued receiving ART from patient’s regular hospital 7677 (98.3)

  Temporarily received ART at another hospital 109 (1.4)

  N/A 22 (0.3)

 Support for continuing ART and HIV care during COVID-19

  Received 5718 (73.2)

  Not received 2090 (26.8)

 Risky health behaviors

 Binge drinking in the past month

  > 5 drinks on one occasion 1078 (13.8)

  No episodes of having > 5 drinks on one occasion 6720 (86.1)

  N/A 10 (0.1)

 Change in alcohol  consumptiona

  Non-drinker 5903 (75.6)

  No change 566 (7.3)

  Decreased 1272 (16.3)

  Increased 58 (0.7)

  N/A 9 (0.1)

 Used illegal drugs in the past 3 months

  Non-drug user 7548 (96.7)

  Used 253 (3.2)

  N/A 7 (0.1)

 Change in illicit drug use after COVID-19a

  Non-drug user 7485 (95.9)

  No change 86 (1.1)

  Decreased 216 (2.8)

  Increased 6 (0.1)

  N/A 15 (0.2)

Change in the number of sex partners after COVID-19a

  No change 7321 (93.8)

  Decreased 364 (4.7)

  Increased 58 (0.7)

  N/A 65 (0.8)

 Change in condom use after COVID-19a

  No change 7146 (91.2)

  Increased 333 (4.3)

  Decreased 136 (1.7)

  N/A 193 (2.5)

Economic impact

 Change in employment status after COVID-19a

  No change 4134 (53.0)

  Lost job 1393 (17.8)

  Reduced working hours 2020 (25.9)

  Increased working hours 55 (0.7)

   Otherb 150 (1.9)

  N/A 56 (0.7)

 Pre-COVID household income  (VNDc)

  Median (IQR) 6,000,000 (4,200,000, 10,000,000)

 Post-COVID household income (VND)

  Median (IQR) 4,000,000 (1,800,000, 7,000,000)

 Current financial status

Continued
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(DASS-21-V ≥ 34) increased during the fourth epidemic wave (7.5% in 2020 vs, 8.8% in 2021); however, the 
difference was not statistically significant. In contrast, the prevalence of depression was decreased by more than 
10% between surveys (27.9% in 2016 vs. 16.7% in 2021); the rate was lower in the survey conducted after the 
start of the COVID-19 pandemic.

In the logistic regression analyses for depression in the 2021 survey, 119 (10.7%) participants were excluded 
from the analyses because they provided the same responses to all 20 items on the CES-D. Table 6 shows the 
results of univariate logistic regression analyses. Binge drinking in the past month (odds ratio [OR] = 2.04, 95% 
confidence interval [CI]: 1.29–3.23 vs. no binge drinking); lost job, reduced working hours, or increased work-
ing hours owing to COVID-19 (OR = 4.14, 95% CI 2.69–6.37; OR = 1.64, 95% CI 1.03–2.63; OR = 4.63, 95% CI 
1.32–16.27, respectively, vs. no change in employment status); and perceived current financial status “a little 
challenging” or “very challenging” (OR = 3.61, 95% CI 2.17–6.01; OR = 7.28, 95% CI 4.18–12.68, respectively, 
vs. “no problem”) were significantly associated with a higher proportion of having depression. Supplementary 
logistic regression analyses where we used all data, including those of participants who gave the same response 
to all items on the CES-D, did not show any change in the associations (data not shown).

Discussion
After the initial survey in 2020 at a single center, the second survey was expanded to 11 ART sites in Northern 
Vietnam. This extensive survey was conducted during the period with strict social restrictions during the largest 
outbreak of COVID-19 in Vietnam. Using a long-standing cohort of PLHIV before and during the COVID-
19 pandemic, the second survey evaluated the long-term impacts of COVID-19 and changes in these impacts 
between different pandemic phases among PLHIV on ART.

HIV treatment was maintained amidst the stringent social restrictions imposed during the fourth COVID-
19 epidemic wave. A comparison of two surveys conducted in 2020 and 2021 at the NHTD showed no increase 
in loss to follow-up for unknown reasons or virological failure. Only 1.2% of patients missed scheduled visits 
without a known reason, and more than 90% maintained an undetectable HIV viral load. Since the early days of 
the COVID-19 outbreak, the NHTD has made substantial efforts to follow up with patients via phone and apps, 
making tailored adjustments for patients to ensure that they continue to receive ART. Such support is believed 
to have been effective in preventing patients’ disengagement from HIV care. The Vietnam Administration for 
HIV/AIDS Control of the Ministry of Health issued a variety of decision documents outlining special measures 
to ensure HIV continuum of care during the COVID-19 pandemic. However, some participants in our study 
reported that they needed more flexibility in terms of delivery and pick up of medicine and multi-month pre-
scriptions. Personalized support to meet patients’ needs and innovative strategies to strengthen ART delivery 
 systems24 would facilitate sustainable access to ART during an emergency.

The 2021 survey revealed a SARS-CoV-2 antibody positivity rate of 1.2%. This prevalence was lower than 
that found in previous studies of PLHIV conducted in other countries over a similar period (3.7% in the United 
 States25, 27.7% in Guinea-Bissau26, 30.6% in  Kenya27, and 54.6% in  India28). To our knowledge, ours is the only 
study to investigate the seroprevalence of SARS-CoV-2 in PLHIV in Vietnam. It is evident that the seropreva-
lence of SARS-CoV-2 varies greatly between countries and regions within a country, depending on the prevalent 

Variables n (%)

  No problem 2657 (34.0)

  A little challenging 3373 (43.2)

  Very challenging 1760 (22.5)

  Other 4 (0.1)

  N/A 14 (0.2)

 Financial assistance from public authorities

  Received 391 (5.0)

  Never received 7391 (94.7)

  N/A 26 (0.3)

 Appropriate forms of emergency assistance (multiple choice)

  No need 3161 (40.5)

  Cash benefit 4050 (51.9)

  Food benefit 248 (3.2)

  Tax exemption 121 (1.6)

  Rent subsidy 122 (1.6)

  Other 56 (0.7)

  N/A 50 (0.6)

Table 3.  Socio-behavioral impacts of COVID-19 during the fourth outbreak in 2021. a Compared with 
before the COVID-19 pandemic. b Including those who newly started working (n = 28), changed jobs (n = 69), 
and other (n = 53). c Vietnamese dong (VND). 1 USD is equivalent to approximately 23,000 VND. ART  
antiretroviral therapy, IQR interquartile range.
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virus strain, outbreak phases, and timing of survey. The fact that this study was conducted before emergence of 
the SARS-CoV-2 Omicron variant in Vietnam, and that the strong social restriction measures were continued 
by the Vietnamese government, may have contributed to the low prevalence compared with other countries.

The cumulative number of confirmed cases in the general Vietnamese population during the survey period 
was 7625 (0.008%) and 2,275,727 (2.32%) at the beginning of June 2021 and at the end of January 2022, 
 respectively16. Although the prevalence could not be directly compared, our study findings might indicate that 
there is no clear upward trend in COVID-19 infection among PLHIV compared with the rate of infection among 
the general population. In the existing literature, the risk of SARS-CoV-2 infection in PLHIV has yielded mixed 
results thus far. A systematic review and meta-analysis reported that HIV-positive individuals have a significantly 

Table 4.  Comparison of survey results between 2020 and 2021 at the NHTD. NHTD National Hospital for 
Tropical Diseases, ART  antiretroviral therapy, PCR polymerase chain reaction, Ig immunoglobulin. a The 
2020 survey was conducted from June to July 2021. The 2021 survey was conducted from June 2021 to 
January 2022. The 1110 participants who completed both the 2020 (total participants = 1243) and 2021 (total 
participants = 1116) surveys were included. Responses to questions included in both the 2020 and 2021 surveys 
were compared. b McNemar test. c Compared with before the COVID-19 pandemic. d All NHTD patients had 
scheduled visits during June–July each year. Visit status in June–July 2020 was used for the 2020 survey and 
that in June–July 2021 for the 2021 survey. The rate was calculated by dividing each number by the number 
of patients under follow-up at the end of 2019 (n = 1288) before the COVID-19 pandemic. e Missed scheduled 
visit owing to death, transfer, and social distancing policy. There were no deaths owing to SARS-CoV-2 
infection. f Medical staff could not contact the patient.

2020  surveya (n = 1110) 2021  surveya (n = 1110) pb

Incidence and prevention of SARS-CoV-2 infection

 History of SARS-CoV-2 infection (self-reported)

  Never diagnosed 1102 (100.0) 1102 (100.0) –

  Diagnosed via PCR 0 (0.0) 0 (0.0)

  Quarantined 0 (0.0) 0 (0.0)

 Anti-SARS-CoV-2 nucleocapsid IgG antibody

  Positive 3 (0.3) 9 (0.8) 0.01

 Prevention measures against COVID-19

  Practiced 1056 (97.8) 1064 (98.5) 0.19

 Change in social  contactsc

  No change 496 (47.2) 287 (27.3) < 0.001

  Reduced 547 (52.0) 755 (71.8)

  Increased 9 (0.9) 10 (1.0)

ART continuity

 Missed scheduled visit (Jun/Jul 2020 vs. Jun/Jul 2021)d

  No missed scheduled visits 1239 (96.2) 1026 (79.7) < 0.001

  Missed scheduled visit with known  reasone 31 (2.4) 247 (19.2)

  Missed scheduled visit without known  reasonf 18 (1.4) 15 (1.2)

 Discontinuation of ART because of COVID-19

  Discontinued 9 (0.9) 16 (1.5) 0.13

 HIV viral load (copies/mL)

  < 20 994 (89.6) 1018 (91.7) 0.24

  20–199 102 (9.2) 87 (7.8)

  200–999 6 (0.5) 1 (0.1)

  ≥ 1000 8 (0.7) 4 (0.4)

 Support for continuing ART and HIV care during COVID-19

  Received 858 (82.3) 1022 (98.1) < 0.001

Risky health behaviors

 Change in alcohol  consumptionc

  Non-drinker or no change 899 (83.5) 854 (79.3) < 0.01

  Decreased 172 (16.0) 219 (20.3)

  Increased 6 (0.6) 4 (0.4)

 Change in illicit drug  usec

  Non-drug user 1067 (99.4) 1065 (99.2) 0.55

  No change 1 (0.1) 1 (0.1)

  Decreased 6 (0.6) 8 (0.7)

  Increased 0 (0.0) 0 (0.0)



10

Vol:.(1234567890)

Scientific Reports |        (2023) 13:20321  | https://doi.org/10.1038/s41598-023-47577-9

www.nature.com/scientificreports/

higher risk of SARS-CoV-2 infection than HIV-negative  individuals29. Conversely, other studies have shown that 
PLHIV have an equivalent risk of COVID-19 compared with the general  population25,30,31. In Vietnam, PLHIV 
populations may be cautious about SARS-CoV-2 infection given their health status, and they can easily receive 
information and advice on preventing SARS-CoV-2 infection during regular hospital visits. Furthermore, meas-
ures by the Vietnamese government to protect PLHIV from SARS-CoV-2 infection, such as ensuring priority 
access to  vaccines32, might have contributed to preventing SARS-CoV-2 infections among PLHIV.

The tendencies to reduce risky health behaviors (i.e., alcohol consumption, illicit drug use, and risky sexual 
behaviors) were also consistent with findings from the first survey in 2020 and from those in other  countries33–36. 
However, a study from China observed a rebound in HIV risk behaviors among men who have sex with men after 
lockdown measures were  lifted37. Furthermore, a study from Vietnam found worrying signs that stay-at-home 
orders and financial challenges regarding buying drugs could facilitate unsafe injection, group methamphetamine 
use, and unsafe sex among people who use  drugs38. Moreover, whereas a decrease in alcohol consumption was 
reported, binge drinking was associated with depression in this study. Alcohol consumption is culturally per-
ceived as a masculine trait in Vietnam, and there is high social pressure to drink  heavily39. In our previous work, 
we found that substance use, including drinking alcohol, was a stress-coping strategy in the PLHIV population 
in Vietnam, and it was strongly associated with  depression40. In particular, as the COVID-19 pandemic contin-
ues, limited social contact may lead to feelings of  loneliness41–43, which can be exacerbated in PLHIV who often 
already have such negative  feelings44,45. The prolonged COVID-19 pandemic could accelerate alcohol consump-
tion as a mean to cope with emotional stress and chronic  uncertainty46,47. Therefore, continuous monitoring of 
risky health behaviors is important.

The economic impact of COVID-19 has remained enormous in the PLHIV population. Overall, the unem-
ployment rate of 17.8% (26.9% in Hanoi vs. 9.5% in other provinces) found in the present survey was far higher 
than national data in 2021 (4.3% in urban areas vs. 2.5% in rural areas)48. Additionally, more than 60% of study 
participants reported experiencing financial difficulty whereas only a few had received public financial assis-
tance. The Vietnam government issued Resolution No. 68 to support employees and employers facing difficulties 
owing to the COVID-19 pandemic (effective on July 1, 2021), totaling 1.14 billion USD. However, owing to the 
complexity and length of the application process, many gave up seeking  aid49. Given the difficulties for PLHIV 
to find employment in general, there is a need to accelerate intensive employment assistance as well as capacity 
development such that these individuals can earn a stable income, which will help to minimize the negative 
impact of COVID-19 and future crises in this population. Additionally, the government of Vietnam should create 
financial assistance mechanisms to support those most in need in a timely and efficient manner during times of 
emergency. One example would be a system like that in the United States, which allows people in need to learn 
what types of financial aid they are eligible for through websites and apps and allows them to apply  online50.

Consistent with other studies conducted among the general population in  Vietnam51,52, a change in employ-
ment status and poor financial status were strongly associated with depression. However, the prevalence of 
depression decreased by more than 10% in our NHTD cohort, in comparison with that of the pre-COVID survey 
in 2016. This is contrary to the available literature showing an increased risk of mental health problems globally 
during the COVID-19  pandemic53 as well as in  Vietnam54. There is no apparent reason for this decline in preva-
lence. However, nearly all NHTD patients (98.1%) reported receiving social support to continue ART and HIV 
care in the 2021 survey. Additionally, our previous studies found that social support is a strong protective factor 
against depression in Vietnamese  PLHIV15,19. Therefore, the reduced prevalence of depression in the present 
study may be partly explained by enhanced social support during the fourth COVID-19 outbreak. The variable 
social support was not statistically associated with depression in this study; however, our finding could be due to 
the fact that nearly all patients in the NHTD received social support. We found significant hospital-to-hospital 
variation in the proportion of patients who reported receiving social support to continue HIV treatment during 
the pandemic. Further investigation is needed regarding the reasons for this variation and specific social support 
characteristics that could protect against depression.

This study has several limitations. First, we adopted a cross-sectional design; therefore, we were unable to 
determine any causal relationships. Second, COVID-19 outbreaks and the responses varied widely by region 

Table 5.  Comparison of mental health status between 2016, 2020, and 2021 in the NHTD. NHTD National 
Hospital for Tropical Diseases. a The 2016 survey was conducted from January to December 2016. The 2020 
survey was conducted from June to July 2021. The 2021 survey was conducted from June 2021 to January 
2022. b McNemar test. c DASS-21-V: Vietnamese version of the Depression, Anxiety, and Stress Scale-21. The 
prevalence of general distress was calculated in the 1110 study participants from the NHTD who completed 
both the 2020 survey (total participants = 1243) and 2021 (total participants = 1116) surveys. d CES-D: Center 
for Epidemiological Studies-Depression. The prevalence of depression was calculated in the 822 study 
participants from the NHTD who gave valid responses to both the 2016 (total participants = 1208) and 2021 
(total participants = 1116) surveys.

2016  surveya 2020  surveya 2021  surveya

pbPre-COVID Post-COVID

General distress (DASS-21-V)c

 ≥ 34 – 66 (7.5) 78 (8.8) 0.24

Depression (CES-D)d

 ≥ 16 229 (27.9) – 137 (16.7) < 0.001
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Table 6.  Univariate logistic regression model showing factors associated with depression. CES‑D Center for 
Epidemiological Studies-Depression, OR odds ratio, CI confidence interval. a Among 1116 study participants 
from the NHTD, 119 (10.7%) were excluded from the analyses because they provided the same answers to all 
16 items on the CES-D. b Compared with before the COVID-19 pandemic.

Univariate  modela (n = 997)

OR (95% CI) p

Demographics

 Sex (vs. male)

  Female 1.00 (0.72–1.41) 0.98

 Age, y (vs. aged < 37 years)

  37–41 1.03 (0.61–1.73) 0.72

  42–45 0.82 (0.48–1.40)

  ≥ 46 0.85 (0.50–1.42)

Prevention against COVID-19

Prevention against COVID-19 (vs. not practiced)

  Practiced 0.58 (0.16–2.16) 0.42

 Change in social contacts (vs. no change)b

  Reduced 1.22 (0.82–1.82) 0.55

  Increased 0.67 (0.08–5.47)

ART continuity

 Access to ART during COVID-19 (vs. continued receiving ART from patient’s regular doctor)

  Temporarily received ART at another hospital 1.47 (0.81–2.67) 0.21

 Discontinuation of ART because of COVID-19 (vs. not discontinued)

  Discontinued 1.75 (0.56–5.50) 0.34

Support for continuing ART and HIV care during COVID-19 (vs. received)

  Not received 0.36 (0.05–2.77) 0.33

Risky health behaviors

 Binge drinking in the past month (vs. no episodes of having > 5 drinks)

  > 5 drinks on one occasion 2.04 (1.29–3.23) < 0.01

 Change in alcohol consumption (vs. non-drinker/no change)b

  Decreased 1.43 (0.97–2.12) 0.08

  Increased 3.74 (0.62–22.65)

 Used illegal drug in the past 3 months (vs. no use)

  Used 0.64 (0.08–5.16) 0.68

 Change in illicit drug use (vs. non-user/no change)b

  Decreased 1.02 (0.12–8.78) 0.99

  Increased –

 Change in the number of sex partners (vs. no change)b

  Decreased 1.38 (0.29–6.59) 0.92

  Increased 1.11 (0.13–9.55)

Change in condom use (vs. no change)b

  Increased 2.68 (0.24–29.77) 0.57

  Decreased 1.79 (0.36–8.95)

Economic impact

 Change in employment status (vs. no change)b

  Lost job 4.14 (2.69–6.37) < 0.001

  Reduced working hours 1.64 (1.03–2.63)

  Increased working hours 4.63 (1.32–16.27)

  Other 1.74 (0.69–4.36)

 Current financial status (vs. no problem)

  A little challenging 3.61 (2.17–6.01) < 0.001

  Very challenging 7.28 (4.18–12.68)

  Other –

 Financial assistance from public authorities (vs. never received)

  Ever received 0.71 (0.33–1.51) 0.37
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and by survey timing, which may limit the generalization of our findings to other regions and pandemic phases. 
Additionally, the 11 ART facilities that participated in this study were selected in consultation with Vietnam’s 
Ministry of Health from multiple perspectives, including region and facility level. However, the representativeness 
of PLHIV participating in this study across Northern Vietnam has not been fully validated. Third, the impacts 
of COVID-19 may be greater for those who were unable to participate in the survey than for those who partici-
pated. Continuous follow-up and monitoring would be required for those patients. Fourth, mental health was 
assessed only among participants from the NHTD, a national-level facility in Hanoi. To further investigate the 
protective role of social support against depression, future research should expand the number of study sites and 
include various social support settings. Additionally, more rigorous evaluation of social support characteristics 
is required. Finally, whereas our study provides important information on the impacts of COVID-19 among 
PLHIV from the patient’s perspectives, the engagement of families, health care professionals, communities, local 
governments, and policy makers is essential to make decisions about effective interventions to reduce adverse 
effects of COVID-19. A variety of research methods, including face-to-face interviews with stakeholders, can 
help to identify the strategies that are particularly relevant to PLHIV living in Vietnam.

In conclusion, the overall prevalence of SARS-CoV-2 antibodies was low at 1.2%; there was no clear upward 
trend in COVID-19 infection among PLHIV compared with the rate of infection among the general popula-
tion. Amidst the stringent social restrictions imposed during the largest outbreak of COVID-19 in Vietnam, 
HIV treatment was generally maintained and no increase in risky health behaviors was observed. The economic 
impacts on PLHIV remained significant, with a high unemployment rate, poorer economic security, and binge 
drinking strongly associated with depression. However, the prevalence of depression was decreased compared 
with that during the pre-COVID-19 period. Social support, including for patients to continue HIV treatment 
and effective employment/financial assistance, may help to alleviate the negative socioeconomic impacts of the 
COVID-19 pandemic and improve mental health among PLHIV.

Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding 
author on reasonable request.

Received: 20 March 2023; Accepted: 15 November 2023

References
 1. Alhalaseh, Y. N. et al. Allocation of the “already” limited medical resources amid the COVID-19 pandemic, an iterative ethical 

encounter including suggested solutions from a real life encounter. Front. Med. 7, 616277. https:// doi. org/ 10. 3389/ fmed. 2020. 
616277 (2020).

 2. Chang, A. Y., Cullen, M. R., Harrington, R. A. & Barry, M. The impact of novel coronavirus COVID-19 on noncommunicable 
disease patients and health systems: A review. J. Intern. Med. 289, 450–462. https:// doi. org/ 10. 1111/ joim. 13184 (2021).

 3. Sarkodie, S. A. & Owusu, P. A. Global assessment of environment, health and economic impact of the novel coronavirus (COVID-
19). Environ. Dev. Sustain. 23, 5005–5015. https:// doi. org/ 10. 1007/ s10668- 020- 00801-2 (2021).

 4. Blundell, R., Costa Dias, M., Joyce, R. & Xu, X. COVID-19 and inequalities. Fiscal Stud. 41, 291–319. https:// doi. org/ 10. 1111/ 
1475- 5890. 12232 (2020).

 5. Kalichman, S. C. & El-Krab, R. Social and behavioral impacts of COVID-19 on people living with HIV: Review of the first year of 
research. Curr. HIV/AIDS Rep. 19, 54–75. https:// doi. org/ 10. 1007/ s11904- 021- 00593-8 (2022).

 6. Quantin, C. & Tubert-Bitter, P. COVID-19 and social inequalities: A complex and dynamic interaction. Lancet Public health 7, 
e204–e205. https:// doi. org/ 10. 1016/ s2468- 2667(22) 00033-0 (2022).

 7. Riou, J. et al. Socioeconomic position and the COVID-19 care cascade from testing to mortality in Switzerland: A population-based 
analysis. Lancet Public Health 6, e683–e691. https:// doi. org/ 10. 1016/ s2468- 2667(21) 00160-2 (2021).

 8. Pellowski, J. A., Kalichman, S. C., Matthews, K. A. & Adler, N. A pandemic of the poor: Social disadvantage and the U.S. HIV 
epidemic. Am. Psychol. 68, 197–209. https:// doi. org/ 10. 1037/ a0032 694 (2013).

 9. Waterfield, K. C., Shah, G. H., Etheredge, G. D. & Ikhile, O. Consequences of COVID-19 crisis for persons with HIV: The impact 
of social determinants of health. BMC Public Health 21, 299. https:// doi. org/ 10. 1186/ s12889- 021- 10296-9 (2021).

 10. Tesoriero, J. M. et al. COVID-19 outcomes among persons living with or without diagnosed HIV infection in New York State. 
JAMA Netw. Open 4, e2037069. https:// doi. org/ 10. 1001/ jaman etwor kopen. 2020. 37069 (2021).

 11. Bhaskaran, K. et al. HIV infection and COVID-19 death: A population-based cohort analysis of UK primary care data and linked 
national death registrations within the OpenSAFELY platform. Lancet HIV 8, e24–e32. https:// doi. org/ 10. 1016/ s2352- 3018(20) 
30305-2 (2021).

 12. Hung, C. C. et al. Impact of COVID-19 on the HIV care continuum in Asia: Insights from people living with HIV, key populations, 
and HIV healthcare providers. PLoS One 17, e0270831. https:// doi. org/ 10. 1371/ journ al. pone. 02708 31 (2022).

 13. SeyedAlinaghi, S. et al. The impacts of COVID-19 pandemic on service delivery and treatment outcomes in people living with 
HIV: A systematic review. AIDS Res. Ther. 20, 4. https:// doi. org/ 10. 1186/ s12981- 022- 00496-7 (2023).

 14. Hochstatter, K. R. et al. Potential influences of the COVID-19 pandemic on drug use and HIV care among people living with HIV 
and substance use disorders: Experience from a pilot mHealth intervention. AIDS Behav. 25, 354–359. https:// doi. org/ 10. 1007/ 
s10461- 020- 02976-1 (2021).

 15. Matsumoto, S. et al. Evaluation of SARS-CoV-2 antibodies and the impact of COVID-19 on the HIV care continuum, economic 
security, risky health behaviors, and mental health among HIV-infected individuals in Vietnam. AIDS Behav. 26, 1095–1109. 
https:// doi. org/ 10. 1007/ s10461- 021- 03464-w (2022).

 16. Our World in Data. Vietnam: Coronavirus Pandemic Country Profile. https:// ourwo rldin data. org/ coron avirus/ count ry/ vietn am. 
Accessed 20 Jan 2023.

 17. World Health Organization (WHO). COVID-19 in Viet Nam Situation Report. https:// www. who. int/ vietn am/ emerg encies/ covid- 
19- in- vietn am/ situa tion- repor ts/ archi ved- situa tion- repor ts/. Accessed 20 Jan 2023.

 18. Fillmore, M. T. & Jude, R. Defining “binge” drinking as five drinks per occasion or drinking to a .08% BAC: Which is more sensitive 
to risk?. Am. J. Addict. 20, 468–475. https:// doi. org/ 10. 1111/j. 1521- 0391. 2011. 00156.x (2011).

 19. Matsumoto, S. et al. Social support as a key protective factor against depression in HIV-infected patients: Report from large HIV 
clinics in Hanoi, Vietnam. Sci. Rep. 7, 15489. https:// doi. org/ 10. 1038/ s41598- 017- 15768-w (2017).

https://doi.org/10.3389/fmed.2020.616277
https://doi.org/10.3389/fmed.2020.616277
https://doi.org/10.1111/joim.13184
https://doi.org/10.1007/s10668-020-00801-2
https://doi.org/10.1111/1475-5890.12232
https://doi.org/10.1111/1475-5890.12232
https://doi.org/10.1007/s11904-021-00593-8
https://doi.org/10.1016/s2468-2667(22)00033-0
https://doi.org/10.1016/s2468-2667(21)00160-2
https://doi.org/10.1037/a0032694
https://doi.org/10.1186/s12889-021-10296-9
https://doi.org/10.1001/jamanetworkopen.2020.37069
https://doi.org/10.1016/s2352-3018(20)30305-2
https://doi.org/10.1016/s2352-3018(20)30305-2
https://doi.org/10.1371/journal.pone.0270831
https://doi.org/10.1186/s12981-022-00496-7
https://doi.org/10.1007/s10461-020-02976-1
https://doi.org/10.1007/s10461-020-02976-1
https://doi.org/10.1007/s10461-021-03464-w
https://ourworldindata.org/coronavirus/country/vietnam
https://www.who.int/vietnam/emergencies/covid-19-in-vietnam/situation-reports/archived-situation-reports/
https://www.who.int/vietnam/emergencies/covid-19-in-vietnam/situation-reports/archived-situation-reports/
https://doi.org/10.1111/j.1521-0391.2011.00156.x
https://doi.org/10.1038/s41598-017-15768-w


13

Vol.:(0123456789)

Scientific Reports |        (2023) 13:20321  | https://doi.org/10.1038/s41598-023-47577-9

www.nature.com/scientificreports/

 20. Thai, T. T., Jones, M. K., Harris, L. M. & Heard, R. C. Screening value of the center for epidemiologic studies—Depression scale 
among people living with HIV/AIDS in Ho Chi Minh City, Vietnam: A validation study. BMC Psychiatry 16, 145. https:// doi. org/ 
10. 1186/ s12888- 016- 0860-3 (2016).

 21. Lovibond, S. H. & Lovibond, P. F. Manual for the Depression Anxiety Stress Scales (Psychology Foundation of Australia, 1996).
 22. Tran, T. D., Tran, T. & Fisher, J. Validation of the depression anxiety stress scales (DASS) 21 as a screening instrument for depres-

sion and anxiety in a rural community-based cohort of northern Vietnamese women. BMC Psychiatry 13, 24. https:// doi. org/ 10. 
1186/ 1471- 244x- 13- 24 (2013).

 23. Our World in Data. Total number of people who received at least one dose of COVID-19 vaccine (in Vietnam). https:// ourwo rldin 
data. org/ graph er/ people- vacci nated- covid? count ry= ~VNM. Accessed 20 Jan 2023.

 24. Bleasdale, J. et al. Socio-structural factors and HIV care engagement among people living with HIV during the COVID-19 pan-
demic: A qualitative study in the United States. Trop. Med. Infect. Dis. https:// doi. org/ 10. 3390/ tropi calme d7100 259 (2022).

 25. Spinelli, M. A. et al. SARS-CoV-2 seroprevalence, and IgG concentration and pseudovirus neutralising antibody titres after infec-
tion, compared by HIV status: A matched case-control observational study. Lancet HIV 8, e334–e341. https:// doi. org/ 10. 1016/ 
s2352- 3018(21) 00072-2 (2021).

 26. Dutschke, A. et al. SARS-CoV-2 seroprevalence among people living with HIV in Guinea-Bissau. Public Health 209, 36–38. https:// 
doi. org/ 10. 1016/j. puhe. 2022. 05. 017 (2022).

 27. Doshi, S. et al. SARS-CoV-2 antibody prevalence, correlates, and access to harm reduction services among people who inject drugs 
living with and without HIV and their partners in Kenya. Harm Reduct. J. 20, 21. https:// doi. org/ 10. 1186/ s12954- 023- 00754-5 
(2023).

 28. Ghate, M. et al. Seroprevalence of anti-SARS-CoV-2 IgG antibodies among HIV infected individuals attending ART centre at 
Pune: A cross-sectional study. J. Int. Assoc. Provid. AIDS Care 21, 23259582221077943. https:// doi. org/ 10. 1177/ 23259 58222 10779 
43 (2022).

 29. Ssentongo, P. et al. Epidemiology and outcomes of COVID-19 in HIV-infected individuals: A systematic review and meta-analysis. 
Sci. Rep. 11, 6283. https:// doi. org/ 10. 1038/ s41598- 021- 85359-3 (2021).

 30. Huang, J. et al. Epidemiological, virological and serological features of coronavirus disease 2019 (COVID-19) cases in people living 
with human immunodeficiency virus in Wuhan: A population-based cohort study. Clin. Infect. Dis. 73, e2086–e2094. https:// doi. 
org/ 10. 1093/ cid/ ciaa1 186 (2021).

 31. Charre, C. et al. Coronavirus disease 2019 attack rate in HIV-infected patients and in preexposure prophylaxis users. AIDS (London, 
England) 34, 1765–1770. https:// doi. org/ 10. 1097/ qad. 00000 00000 002639 (2020).

 32. Thanh Niem Online. Nguoi nhiem HIV Khong phai khai bao ve tinh trang nhiem HIV truoc tiem vac xin Covid-19 (in Vietnam-
ese). https:// thanh nien. vn/ nguoi- nhiem- hiv- khong- phai- khai- bao- ve- tinh- trang- nhiem- hiv- truoc- tiem- vac- xin- covid- 19- 18514 
07438. htm

 33. Callander, D. et al. Investigating the effects of COVID-19 on global male sex work populations: A longitudinal study of digital 
data. Sex. Transm. Infect. 97, 93–98. https:// doi. org/ 10. 1136/ sextr ans- 2020- 054550 (2021).

 34. Hammoud, M. A. et al. Physical distancing due to COVID-19 disrupts sexual behaviors among gay and bisexual men in Australia: 
Implications for trends in HIV and other sexually transmissible infections. J. Acquir. Immune Defic. Syndr. 1999(85), 309–315. 
https:// doi. org/ 10. 1097/ qai. 00000 00000 002462 (2020).

 35. Starks, T. J. et al. Evaluating the impact of COVID-19: A cohort comparison study of drug use and risky sexual behavior among 
sexual minority men in the U.S.A. Drug Alcohol Depend. 216, 108260. https:// doi. org/ 10. 1016/j. druga lcdep. 2020. 108260 (2020).

 36. Kilian, C. et al. Alcohol consumption during the COVID-19 pandemic in Europe: A large-scale cross-sectional study in 21 coun-
tries. Addiction 116, 3369–3380. https:// doi. org/ 10. 1111/ add. 15530 (2021).

 37. Yang, J. et al. Post-lockdown rebounding high-risk behaviors and HIV testing among MSM in China in the era of the COVID-19 
pandemic. Curr. HIV Res. 20, 287–295. https:// doi. org/ 10. 2174/ 15701 62x20 66622 06131 20735 (2022).

 38. Nguyen, T. T. et al. How has the COVID-19 epidemic affected the risk behaviors of people who inject drugs in a city with high 
harm reduction service coverage in Vietnam? A qualitative investigation. Harm Reduct. J. 19, 6. https:// doi. org/ 10. 1186/ s12954- 
021- 00586-1 (2022).

 39. Craig, D. Familiar Medicine: Everyday Health Knowledge and Practice in Today’s Vietnam (University of Hawaii Press, 2002).
 40. Matsumoto, S. et al. Validation of the Brief Coping Orientation to Problem Experienced (Brief COPE) inventory in people living 

with HIV/AIDS in Vietnam. Glob. Health Med. 2, 374–383. https:// doi. org/ 10. 35772/ ghm. 2020. 01064 (2020).
 41. Lazzari, C. & Rabottini, M. COVID-19, loneliness, social isolation and risk of dementia in older people: A systematic review and 

meta-analysis of the relevant literature. Int. J. Psychiatry Clin. Pract. 26, 196–207. https:// doi. org/ 10. 1080/ 13651 501. 2021. 19596 
16 (2022).

 42. Lal, S. et al. Longitudinal study on loneliness during the COVID-19 pandemic in Japan. Int. J. Environ. Res. Public Health https:// 
doi. org/ 10. 3390/ ijerp h1918 11248 (2022).

 43. Losada-Baltar, A. et al. “We are staying at home.” Association of self-perceptions of aging, personal and family resources, and 
loneliness with psychological distress during the lock-down period of COVID-19. J. Gerontol. Ser. Psychol. Sci. Soc. Sci. 76, e10–e16. 
https:// doi. org/ 10. 1093/ geronb/ gbaa0 48 (2021).

 44. Bu, F., Steptoe, A. & Fancourt, D. Who is lonely in lockdown? Cross-cohort analyses of predictors of loneliness before and during 
the COVID-19 pandemic. Public Health 186, 31–34. https:// doi. org/ 10. 1016/j. puhe. 2020. 06. 036 (2020).

 45. Fekete, E. M., Williams, S. L. & Skinta, M. D. Internalised HIV-stigma, loneliness, depressive symptoms and sleep quality in people 
living with HIV. Psychol. Health 33, 398–415. https:// doi. org/ 10. 1080/ 08870 446. 2017. 13578 16 (2018).

 46. Killgore, W. D. S., Cloonan, S. A., Taylor, E. C., Lucas, D. A. & Dailey, N. S. Alcohol dependence during COVID-19 lockdowns. 
Psychiatry Res. 296, 113676. https:// doi. org/ 10. 1016/j. psych res. 2020. 113676 (2021).

 47. Sugaya, N., Yamamoto, T., Suzuki, N. & Uchiumi, C. Alcohol use and its related psychosocial effects during the prolonged COVID-
19 pandemic in Japan: A cross-sectional survey. Int. J. Environ. Res. Public Health https:// doi. org/ 10. 3390/ ijerp h1824 13318 (2021).

 48. Vietnam General Statistics Office. Statistical Yearbook of Vietnam 2021. https:// www. gso. gov. vn/ en/ data- and- stati stics/ 2022/ 08/ 
stati stical- yearb ook- of- 2021/. Accessed 20 Jan 2023.

 49. VN Express International. Bureaucracy sees Hanoi workers give up on Covid aid. https://e. vnexp ress. net/ news/ news/ burea ucracy- 
sees- hanoi- worke rs- give- up- on- covid- aid- 43400 75. html. Accessed 20 Jan 2023.

 50. The United Nations government. How to apply for disaster assistance. https:// www. usa. gov/ disas ter- assis tance. Accessed 15 Sep 
2023.

 51. Ngoc Cong Duong, K. et al. Psychological impacts of COVID-19 during the first nationwide lockdown in Vietnam: Web-based 
cross-sectional survey study. JMIR Form. Res. 4, e24776. https:// doi. org/ 10. 2196/ 24776 (2020).

 52. Hoang, V. T. H. & Nguyen, H. T. H. Factors associated with depression, anxiety, and stress symptoms among men in a rural area 
in Vietnam during COVID-19. Front. Psychiatry 13, 987686. https:// doi. org/ 10. 3389/ fpsyt. 2022. 987686 (2022).

 53. Collaborators, C.-M.D. Global prevalence and burden of depressive and anxiety disorders in 204 countries and territories in 2020 
due to the COVID-19 pandemic. Lancet (London, England) 398, 1700–1712. https:// doi. org/ 10. 1016/ s0140- 6736(21) 02143-7 
(2021).

 54. Tran, Q. D., Vu, T. Q. C. & Phan, N. Q. Depression prevalence in Vietnam during the Covid-19 pandemic: A systematic review 
and meta-analysis. Ethics Med. Public Health 23, 100806. https:// doi. org/ 10. 1016/j. jemep. 2022. 100806 (2022).

https://doi.org/10.1186/s12888-016-0860-3
https://doi.org/10.1186/s12888-016-0860-3
https://doi.org/10.1186/1471-244x-13-24
https://doi.org/10.1186/1471-244x-13-24
https://ourworldindata.org/grapher/people-vaccinated-covid?country=~VNM
https://ourworldindata.org/grapher/people-vaccinated-covid?country=~VNM
https://doi.org/10.3390/tropicalmed7100259
https://doi.org/10.1016/s2352-3018(21)00072-2
https://doi.org/10.1016/s2352-3018(21)00072-2
https://doi.org/10.1016/j.puhe.2022.05.017
https://doi.org/10.1016/j.puhe.2022.05.017
https://doi.org/10.1186/s12954-023-00754-5
https://doi.org/10.1177/23259582221077943
https://doi.org/10.1177/23259582221077943
https://doi.org/10.1038/s41598-021-85359-3
https://doi.org/10.1093/cid/ciaa1186
https://doi.org/10.1093/cid/ciaa1186
https://doi.org/10.1097/qad.0000000000002639
https://thanhnien.vn/nguoi-nhiem-hiv-khong-phai-khai-bao-ve-tinh-trang-nhiem-hiv-truoc-tiem-vac-xin-covid-19-1851407438.htm
https://thanhnien.vn/nguoi-nhiem-hiv-khong-phai-khai-bao-ve-tinh-trang-nhiem-hiv-truoc-tiem-vac-xin-covid-19-1851407438.htm
https://doi.org/10.1136/sextrans-2020-054550
https://doi.org/10.1097/qai.0000000000002462
https://doi.org/10.1016/j.drugalcdep.2020.108260
https://doi.org/10.1111/add.15530
https://doi.org/10.2174/1570162x20666220613120735
https://doi.org/10.1186/s12954-021-00586-1
https://doi.org/10.1186/s12954-021-00586-1
https://doi.org/10.35772/ghm.2020.01064
https://doi.org/10.1080/13651501.2021.1959616
https://doi.org/10.1080/13651501.2021.1959616
https://doi.org/10.3390/ijerph191811248
https://doi.org/10.3390/ijerph191811248
https://doi.org/10.1093/geronb/gbaa048
https://doi.org/10.1016/j.puhe.2020.06.036
https://doi.org/10.1080/08870446.2017.1357816
https://doi.org/10.1016/j.psychres.2020.113676
https://doi.org/10.3390/ijerph182413318
https://www.gso.gov.vn/en/data-and-statistics/2022/08/statistical-yearbook-of-2021/
https://www.gso.gov.vn/en/data-and-statistics/2022/08/statistical-yearbook-of-2021/
https://e.vnexpress.net/news/news/bureaucracy-sees-hanoi-workers-give-up-on-covid-aid-4340075.html
https://e.vnexpress.net/news/news/bureaucracy-sees-hanoi-workers-give-up-on-covid-aid-4340075.html
https://www.usa.gov/disaster-assistance
https://doi.org/10.2196/24776
https://doi.org/10.3389/fpsyt.2022.987686
https://doi.org/10.1016/s0140-6736(21)02143-7
https://doi.org/10.1016/j.jemep.2022.100806


14

Vol:.(1234567890)

Scientific Reports |        (2023) 13:20321  | https://doi.org/10.1038/s41598-023-47577-9

www.nature.com/scientificreports/

Acknowledgements
This study was financially supported by a JICA/AMED SATREPS project for “Establishment of the ‘Bench-to-
Bedside’ Feedback System for Sustainable ART and the Prevention of New HIV Transmission in Vietnam”. We 
wish to thank Ms. Anh Phuong Tran, Ms. Huyen Thi Nguyen, Ms. Mika Sata, and Mr. Junichi Imai for their 
help and support with data management. We also gratefully acknowledge all the staff members and patients in 
the eleven HIV study sites for their contribution. The eleven study sites were: National Hospital for Tropical 
Diseases, Quang Ninh General Hospital, Hai Duong Hospital for Tropical Diseases, Dong Da General Hospital, 
Nghe An General Hospital, Hung Yen Hospital of Tropical Diseases, 09 hospital, Ha Tinh Center for Disease 
Control and Prevention, Nam Tu Liem Health Center, Thanh Son District Medical Center, and Yen Binh District 
Medical Center.

Author contributions
S.M., M.N., J.T., S.O., and G.V.T. conceived and designed the study. S.M., L.K.T., K.Y., H.D.T.N., T.D.V., and 
T.N.P. collected and analyzed the data. S.M. wrote the paper. All authors have read and approved the manuscript.

Funding
This study was funded by the Japan Agency for Medical Research and Development and Japan International 
Cooperation Agency.

Competing interests 
SO has received research grants from ViiV Healthcare and Gilead Sciences, as well as honorariums from MSD 
K.K., ViiV Healthcare, and Gilead Sciences. The remaining authors declare no conflicts of interest.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 023- 47577-9.

Correspondence and requests for materials should be addressed to G.T.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2023

https://doi.org/10.1038/s41598-023-47577-9
https://doi.org/10.1038/s41598-023-47577-9
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Multicenter observational survey on psychosocial and behavioral impacts of COVID-19 in people living with HIV in Northern Vietnam
	Methods
	Study design and study participants
	Measurement
	Characteristics of study participants
	Incidence of SARS-CoV-2 infection
	Prevention against COVID-19 infection
	ART continuity
	Risky health behaviors
	Economic security
	Mental health

	Statistical analysis
	Ethics statement

	Results
	Participation rate and incidence of SARS-CoV-2 infection
	Demographics of study participants
	Behaviors to prevent COVID-19
	ART continuity
	Risky health behaviors
	Economic security
	Comparison between first and second surveys in the NHTD
	Mental health

	Discussion
	References
	Acknowledgements


